ABSTRACT Social and environmental influences on gambling behavior are important to understand because localities can control the sanction and location of gambling opportunities. This study explores whether neighborhood disadvantage is associated with gambling among predominantly low-income, urban young adults and to explore if we can find differences in physical vs. compositional aspects of the neighborhood. Data are from a sample of 596 young adults interviewed when they were 21-22 years, who have been participating in a longitudinal study since entering first grade in nine public US Mid-Atlantic inner-city schools (88 % African Americans). Data were analyzed via factor analysis and logistic regression models. One third of the sample (n=187) were past-year gamblers, 42 % of them gambled more than once a week, and 31 % had gambling-related problems. Those living in moderate and high disadvantaged neighborhoods were significantly more likely to be past-year gamblers than those living in low disadvantaged neighborhoods. Those living in high disadvantaged neighborhoods were ten times more likely than those living in low disadvantaged neighborhoods to have gambling problems. Factor analysis yielded a 2-factor model, an "inhabitant disadvantage factor" and a "surroundings disadvantage factor." Nearly 60 % of the sample lived in neighborhoods with high inhabitants disadvantage (n=375) or high surroundings disadvantage (n=356). High inhabitants disadvantage was associated with past-year frequent gambling (odds ratios (aOR)=2.26 (1.01, 5.02)) and gambling problems (aOR=2.81 (1.18, 6.69)). Higher neighborhood disadvantage, particularly aspects of the neighborhood concerning the inhabitants, was associated with gambling frequency and problems among young adult gamblers from an urban, low-income setting.
INTRODUCTION
Social and environmental influences on gambling behavior are important to understand because localities can control the sanction and location of gambling opportunities (e.g., lottery and slot machine venues are more common in disadvantaged neighborhoods as compared with more affluent neighborhoods). [1] [2] [3] [4] [5] Individuals living in disadvantaged neighborhoods were more likely to report higher frequencies of gambling behaviors and gambling problems than those who did not live in disadvantaged neighborhoods. 4, 6, 7 A US national telephone survey found that neighborhood disadvantage showed no effect on past year gambling, but it had a strong positive effect on frequency of gambling and problem/pathological gambling. 4 Those living in the 10 % most disadvantaged neighborhoods were 12 times more likely to have gambling problems as compared with the 10 % living in the least disadvantaged neighborhoods. 4 In another US national telephone survey, the mean number of days in the past year spent gambling were twice as high among participants who lived in the top fifth most disadvantaged neighborhoods as compared with those residing in neighborhoods of the lowest fifth disadvantage. 5 Social disorganization theory posits that neighborhoods with few economic and social resources and a lack of community social control which deters deviant and criminal behavior and further social and economic breakdown are more disadvantaged. [8] [9] [10] Welte and colleagues 4 suggest that compositional aspects of disadvantaged neighborhoods, such as being the subject of racial discrimination, being exposed to neighborhood violence, living in poverty, and having low social competence, promote gambling. Among adolescents from a Great Lakes Indian Reservation marked with great poverty, 48 % reported that they often "dreamt of solving their problems by winning a lot of money" and 33 % felt gambling was a "fast and easy way to earn money." 11 On the other hand, the proximity or physical access to gambling venues might be what links neighborhood disadvantage to gambling activities and problems. 4, 12 In Montreal, Canada, students attending highschools in lower socio-economic status neighborhoods (with a higher concentration of gambling venues) as compared with more affluent neighborhoods (where gambling venues are less common), are 40 % more likely to gamble. 2 In Nevada, where there are three major casino markets as well as several Indian casinos, the prevalence of gambling problems was substantially higher than that of the national US estimate. 13 A recent telephone survey of Maryland residents found that those who reported any gambling problem travel shorter distances to gamble compared with gamblers who reported no problems. 14 An important gap in this area of research deals with inner-city youth who typically live in more disadvantaged neighborhoods and are more adversely affected by the negative consequences of activities such as alcohol and drug use and gambling. 8, 15 The aim of this study is to explore whether neighborhood disadvantage is associated with gambling behaviors and to explore if we can find differences in physical versus compositional aspects of the neighborhood. Furthermore, we aim to examine the potential relationship between proximity to gambling venues and gambling behaviors.
METHODS

Sample
Data for this cross-sectional analysis come from interviews conducted in 2008 and 2009. Interviews are part of a longitudinal prospective study being conducted within the context of a group randomized prevention trial that has been following the same cohort of youth since they began first grade in nine primary public schools in a US mid-Atlantic city. Details of the trial design and interventions are available elsewhere. 16 Cohort recruitment occurred in Fall 1993 (n=678; mean age=6.2 years; 53 % male; 86 % African American and 14 % White; 62 % received free or reduced lunch). The cohort is followed up and interviewed annually and does not exclude those who dropped out of school or those incarcerated. The study sample focuses on the 596 young adults (88 % of original cohort) who took part in the assessments when they were 21-22 years of age. Chi-square tests showed no differences by sex, race, percentage receiving subsidized lunches, or intervention condition between the current sample and the original cohort (p values of 90.05).
Data were collected via a self-administered computer interview that averaged 60-90 min in length, or for those located out of the geographic region, via telephone. Time was taken initially to establish rapport with the respondents, starting with general health questions, followed by questions regarding substance use and gambling behavior. A certificate of confidentiality was obtained. Study protocols were approved by the Johns Hopkins Institutional Review Board. All young adults provided signed consent.
Measures Past-year gambling behavior was assessed using the 20-item South Oaks Gambling Screen (SOGS) 17 when participants were ages 21 and 22 years. The SOGS assessed the frequency (e.g., not at all and less than once a week) and type of gambling behaviors (e.g., lottery and bingo) individuals engaged in during the past year which allow us to distinguish whether participants had gambled in the prior year (i.e., nongambler vs. gambler). The responses (i.e., never, less than once a month, once a month, at least once a month, and everyday) to these type of gambling behavior items were also used to classify gamblers into two groups reflecting the intensity/frequency of past-year gambling involvement: (1) infrequent gamblers gambled less than once a week and (2) frequent gamblers gambled at least weekly. Those who report any past-year gambling also completed a checklist of ten gambling problems (e.g., gambling more than intended and felt guilty about gambling) as described in the DSM-III-R. 18 Using these items, young adult gamblers were classified as those with no gambling problems and those with at least one gambling problem. Past-year gamblers also answered four additional questions on opportunity to gamble adapted from the 2006 California Problem Gambling Prevalence Survey, 19 which asked about the distance of their homes to the nearest gambling venues
The ten-item Neighborhood Environment Scale (NES) 20 is a self-reported measure of neighborhood characteristics (e.g., having safe places to walk, often see drunk people on the street, rated as true or false for their neighborhood using a 4-point Likert scale (1=not at all true; 4=very true). Items were scored so that higher scores reflected increasing aversive neighborhood conditions. After calculating the mean of the sum of the ten items, Z-scores were then created and then tertiled. Scores in the first tertile were categorized as "least" disadvantage, second tertile as "moderate" disadvantage, and third tertile as "high" disadvantage. Factor analysis explored different facets of neighborhood characteristics captured by the NES items. Two facets with eigenvalues greater than 1 were identified via varimax rotation (Table 1) : one factor dealt with disadvantages inflicted on the inhabitants (e.g., kids in the neighborhood get beat up or mugged) and the other factor dealt with disadvantages inflicted on one's neighborhood (e.g., people in my neighborhood often damage or steal each other's property). Items with factor loadings of greater than 0.4 within each factor were then summed up to create subscores for Inhabitants and Surroundings, and Z-scores were then created from these subscores. For each of the neighborhood z-scores, participants who scored in the lower 50 % were categorized as living in "low" inhabitants/surroundings disadvantage neighborhoods while those in the 50 % and above range were categorized as living in "high" inhabitants/surroundings disadvantage neighborhoods. Internal consistency was 0.83 for the Inhabitants and 0.64 for the surroundings subscales. Furthermore, the Inhabitants and Surroundings Z-scores were not found to be correlated (r=−0.0621; p=0.12).
Perceived racism was collected via seven items drawn from the Racism and Life Experiences Scales, 21 which assessed how often youth have experienced racism or negative events associated with his/her race. Items were scored on a six-point Likert Scale (1=never, 2=less than once a year, 3=few times a year, 4=about once a month, 5=a few times a month, and 6=once a week or more). A summary score was created by taking the mean of the sum of the seven items, with higher scores indicating higher perceived racism. Due to the high percentage of missing perceived racism data in the 2008 and 2009 assessments (8.9 % of the overall sample and 8.0 % among past-year gamblers), perceived racism summary scores were imputed using the last available data dating back to the 2000 assessment wave (age 14 years). As a result, 0.9 % of the overall sample had missing perceived racism while no past-year gamblers were missing such score. Perceived racism scores from the 2000-2009 waves were found to be significantly positively correlated. Furthermore, the imputed and nonimputed scores did not differ in either the overall sample or among past-year gamblers. Z-scores were next created from the imputed perceived racism scores, and participants who scored in the lower 50 % were categorized as "low" perceived racism while those in the 50 % and above range were categorized as "high" perceived racism.
Household characteristics (e.g., being raised by a single caregiver) were assessed by parental report when the youth was entering first grade. Other demographics of the sample (e.g., age, race, and subsidized lunch status) were obtained from school records. Subsidized/free lunch eligibility has been found to correlate highly with family income and other traditional measures of socioeconomic status. Analysis Chi-square statistics were conducted to uncover differences in the demographic and neighborhood characteristics between gamblers and nongamblers, frequent gamblers and infrequent gamblers, and gamblers with and without a gambling problem. Logistic regression models estimated odds ratios (aOR) and 95 % confidence intervals in the presence of other covariates: sex, race, first-grade single-head of household, first-grade subsidized lunch status, first grade intervention status, perceived racism, and neighborhood disadvantage. To accommodate the initial sample design (clustering of students within schools), a variant of the Huber-White sandwich estimator of variance to obtain robust standard errors and variance estimates was used. 23 
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RESULTS
Bivariate Associations
Approximately one third of the sample (n=188) were past-year gamblers (Table 2) . Among past-year gamblers, 43 % gambled more than once a week and 31 % had a gambling-related problem. Males were not only more likely to gamble in the past year (37.2 vs. 25.4 %; p=0.002), but they also were more likely to gamble more frequently (48.7 vs. 32.9 %; p=0.03) and have gambling-related problems 37.4 vs. 21.9 %; p=0.04) than females. Among residents of the Least disadvantage neighborhoods, 23.0 % (n=51) were past-year gamblers, compared with 32.8 % (n=59) of moderate disadvantage neighborhood residents, and 41.4 % (n=78) of high disadvantage neighborhood residents (p=0.002). Frequent gambling among past-year gamblers did not appear to be associated with level of neighborhood disadvantage. Gambling problems among past-year gamblers, on the other hand, were highest in high disadvantage neighborhoods (48.7 %), followed by moderate (27.1 %), then least (9.8 %) disadvantage neighborhoods (pG0.001).
While past-year gamblers were significantly more likely to report high than low perceived racism (40.0 vs. 24.7 %; pG0.001), perceived racism was not found to be associated with frequent gambling or gambling problems among past-year gamblers.
Multivariate Associations
Results of multiple logistic regression models of the three gambling outcomes and level of neighborhood disadvantage, perceived racism, sex, race, household structure, subsidized lunch status, and intervention status are shown in Table 2 . After adjustment for the other covariates, males remained more likely than females to be past-year gamblers (aOR=1.66 (1.15, 2.41)), became marginally more likely to be frequent gamblers (aOR=2.03 (0.98, 3.48)) than females, and there was no gender differences in past-year gambling problems.
Adjusted models showed that compared with least disadvantage neighborhoods residents, the odds of past-year gambling were increased among moderate (aOR= 1.66 (1.02, 2.70)) and high (aOR=2.25 (1.45, 3.48)) disadvantage residents, while the odds of gambling problems among past-year gamblers increased approximately tenfold (aOR=9.59 (2.62, 35.16)) among those living in high disadvantage neighborhoods as compared with those living in the least disadvantaged neighborhoods. Similarly, high perceived racism increased the odds of past-year gambling by Factor Analysis of the Neighborhood Environment Scale Table 3 shows the results using the inhabitants and surroundings neighborhood factors that were created by factor analysis (see "Methods"). Approximately two thirds of the sample (n=375) lived in neighborhoods with high inhabitants disadvantage and 59.7 % (n=356) in neighborhoods with high surroundings disadvantage. Significantly more residents of neighborhoods with high inhabitant disadvantage were past-year gamblers (p=0.05), frequent gamblers (p=0.02) and gamblers with any gambling problems (p=0.03) than residents of neighborhoods with Low Inhabitant disadvantage. No association was found between any of the gambling characteristics and neighborhoods with high surroundings disadvantage. Adjusted for perceived racism, demographic characteristics, and neighborhood Surroundings disadvantage, residents of high inhabitants disadvantage neighborhoods had increased odds of past-year frequent gambling (aOR=2.26 (1.01, 5.02)), and gambling problems (aOR=2.81 (1.18, 6.69)) as compared with those living in neighborhoods with low inhabitants disadvantage.
Gambling Access
As distance from one's home to various gambling opportunities (i.e., casinos, video lottery/slot machine venues, racetrack, and places that sell lottery tickets) were collected from past-year gamblers only, the relationships between gambling proximity with gambling frequency and gambling problems were next assessed among the respondents that gambled in the past-year. Nine percent of the past-year gamblers lived within a 1-h drive from the nearest casino (Figure 1 ), 65.5 % from the nearest video lottery/slot machine venues, 72.1 % from the nearest racetrack, and 90.9 % from the nearest place that sells lottery tickets. While the differences were not statistically significant, the results showed a general trend for frequent gamblers and gamblers with any gambling problems to be more likely to live closer to video lottery/slot machine venues, racetrack, and places that sells lottery tickets than infrequent gamblers and gamblers with no gambling problems, respectively.
DISCUSSION
Higher neighborhood disadvantage, particularly aspects of the neighborhood concerning the inhabitants (e.g., kids in the neighborhood get beat up or mugged), was associated with gambling frequency and problems among young adult gamblers from an urban, low-income setting. More residents of moderate and high disadvantaged neighborhoods had gambled in the past year as compared with residents of low disadvantaged neighborhoods. Our findings are consistent with findings from studies conducted among adult samples. 3, 4 Also consistent with other studies, gambling problems among past-year gamblers were more prevalent in high and moderate disadvantaged neighborhoods as compared with low disadvantaged neighborhoods. [4] [5] [6] However, to date, there has been no description of the spatial distribution of gambling venues (e.g., lottery outlets) in Baltimore city; thus, it is uncertain whether this relationship is due to higher accessibility to gambling venues, or simply due to the fact that environmental influences present in disadvantaged neighborhoods promote gambling, 4 or whether gambling activities are more common in these more disadvantaged neighborhoods due to a combination of these Interestingly, when we further investigated the compositional aspects of the neighborhoods through factor analysis we found that residents of neighborhoods with high inhabitant disadvantage were more likely to be frequent gamblers and have gambling problems than residents of neighborhoods with low inhabitant disadvantage. On the other hand, there were no significant differences in past-year gambling, frequent gambling and gambling problems in regards to living in a neighborhood with high surroundings disadvantage versus living in a neighborhood with low surroundings disadvantage. This suggests that characteristics pertaining specifically to the neighborhood's inhabitants (e.g., personality factors, engagement in deviant behaviors, being exposed to neighbors who engage in deviant behaviors) might be more important in specifying who will develop gambling problems than merely the fact of living in a more physically deprived neighborhood. Indeed, Brook and colleagues 24 have shown that growing up in a neighborhood in which one is constantly exposed to neighborhood violence and illegal drug use can lead to engagement in unhealthy behaviors in adulthood. Areas in which violence and illegal drug use are more pervasive can lead to higher levels of neighborhood stress and disorganization. Thus, there is the possibility that those living in neighborhoods with high inhabitant disadvantage might be gambling more frequently and developing gambling problems in response to the neighborhood stress they are constantly exposed to. In addition, similar to what happens with alcohol use, 8 youth that perceive their neighborhoods to be disorganized might engage more frequently in gambling activities.
In general, frequent gamblers (versus infrequent) and gamblers with any gambling problems (versus those with no problems) were more likely to live closer to video lottery/slot machine venues, racetrack, and places that sells lottery tickets. These findings are consistent with prior studies that show that greater accessibility to gambling venues leads to higher levels of frequent gambling and gambling problems. 2, 4, 12, 14 Maryland residents have recently approved the expansion of legalized gambling in the state, thus, in future years, more Baltimore residents will be living close to venues in which video lottery/slot machines will be available. It is necessary to note strengths and potential limitations of this study. This sample was largely comprised of African-American students from urban neighborhoods selected to be representative of all students starting first grade in the public school system in 1993. Thus, cohort effects are minimal and there is very little variation in age since they all began primary school in the same calendar year. These findings add to the knowledge about neighborhood influence on gambling behaviors among minority youth as very few other study samples include large numbers of minority youth. However, the characteristics of the sample hamper generalization to other students growing up in other metropolitan areas with different racial and cultural compositions. Another limitation of this study is due to the secondary nature of the topic within the larger cohort prospective study from which the data were drawn. There might have been some level of social mobility during the years this study was conducted (e.g., youth living in less disadvantaged neighborhoods moving to high disadvantaged neighborhoods and vice versa), which were not captured in these analyses.
Nevertheless, this study highlights the importance of considering neighborhood environment factors when examining gambling behaviors in young adulthood. Future studies should consider probing further into the compositional aspects of neighborhood environment and also examine how neighborhood environment interacts with home environment in regards to gambling behavior as youth are growing up. Moreover, since localities can control the sanction and location of gambling opportunities (e.g., establish where new slot machine venues will be implemented), the government should try to minimize the harmful effects of problem gambling among already deprived communities when planning the location of new gambling outlets.
